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"Digital Amplifier" 

The following is an extract relevant to the present application. 
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This invention is to provide a digital amplifier which can reduce switching speed 
and suppress distortion in a driving voltage waveform. 

A PCM-PWM conversion part 20 generates, when a positive digital data is inputted, 
a pulse signal having a duty ratio corresponding to a valued of (n-1) bit data except a sign 

10 bit. In response to the pulse signal, a driving operation by a driver 42 is validated and a 
switching operation by a transistor 52 is performed. At that time, in response to a bit data 
of which sign bit is reversed, a driving operation by the driver 48 is validated and a 
switching operation by a transistor 58 is performed. Accordingly, a positive operating 
voltage (+ Vcc) with a predetermined duty ratio is applied to one terminal A of a load 90 and 

15 a negative operating voltage (-Vcc) is applied to the other terminal B. 
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jfea? ■S.EC'Siif'PsS <+Vcc> **«9 0«;^ 
BKB«JB$n.S. e-^fcr? ha. <^>«t*s - 1 - r- 
^■5*&&tC{t. h a. ©{g^ h"7 -Y-'<4 6 

<c^©ggA/i53ti, K^-C^4 8Kafi^t:? ha. 

©fg^jKisL^cb-? h-r-a? "0" ^A^^n-s/cift. 

2-7<Z>h"7^''<4 6, 4 8©*<?>K7-('-'<4 etCJ:^ 
'taigtlf'FC^A^SritCrjr - C . ft W 9 0 C-^+A tC 
^SWi h7>i>x*56tcj:^7;-<'j ! *> *1giflw> 
30 ^•'•tf^n*. c©fejc>. 02 <E> tc^i^K:, ft 

©^^®E (-Vcc> &Mft9 <i<D-$<Di&?-Al£eOffi 
[003 1] *^te^!S<3!;-^*.'UT>7- 1 0{£4$t>T 

„ £l&< (n - 1) by h ^{^rgtcft ore ?^ - 
-7 < tt*w-r*;<.'u;u£*f#PCM- PWMis:msii2 o 
tc.h oTiss^ c^'^PAd^tt-or h"7 -C -'^ 

2 <fc*Sgii|gbf?AiW^: *ct t *C > h 7 > 2>X 5? 5 2 tc 

<t -s ^ -y ? ^> y&itr mifrtiZo * /c. coi ar-RHf 

40 fc'^ha. 4Slibfct>h 7- £ {<: It O r K ■? f 4 
8 <C <fc^>§Eft((g)f?AiW^C 'tt f . h 7 > i>X » 5 8 tc 

jswsse <+vcc) sennas n, f&^r<c^B initio 

fidfPSS {-Vcc> A^flfffl^nirca^. PCM-PWM 

s:^gP2 o*^ai^$n.5^.'UAit^©-7'*-7 v attc 

J35i;-C, ftre9 OOM^C'SfiEM?!)^ 2 V cc£.& J: ^ 
tc.ftiSr9 0j!>i|E^)^n^. 

[ 0 0 3 2] Stftc, ftcc-^V^.'U^-^^A/j^n-S 
50 i. Bftjha. 4r^r< (n-D t-?h?->©rt 



u 

ifeCC K ^ -^4 4 tc J:iOWP«4ic<t o-C. K 

? > a * 5 4 tc j; * a ^ 9 * > tmmmbti & 

fc. C©i3^br ^a. tCffcivc ->V4 6tC£ 

be ( + v cc) $ n. a tc u&vmrm 

t£ < -Vcc> #EfttG<*n-5*:«>, PCM-PWMMMI 
T. fire 9 0 ©iBBkWttaflWi- 2 Vcc<t «fc *> tc* 
[ 0 0 3 3 ] C<0£ ^>(C. *gi&&m<D?t>*A'7>7 

i o ci*, r- n& i @l9Trt©A ^ ? ? > 

^g&i*. •C-OC-^lgW < rt - 1 > t ? h tC* o C^il 
Stl^Tdt < 2"-' - 1 ) tcj: -?*C*JU5 

r-JfwiT'v^^v^jgiS^'&f s. y 
>^M!i!i1-6i. fsxmx <2"-> -l> £ 

CiAi-Cfif*. fern-mi*. aE&A£HC;W??>?' 

«f * fc*>, ft* * AT > ^®?Siie'E<b =&^If * C i & 

[0034]* ?c, -*m&i&&o>7s> $>ir >*f i o tr- 

I- 5 >w * 5 2 - 5 8 (c« t, tra* i mmsmi. ^enftj 
i/c*9. e<E>caMiE*ov&+vcc«>4aai'rc. & 
socio vi- Vcc©«iii*it > ^rnj* J: St 
dlBeDF?^ Mtc «fc , r£OT«fgfltfiE4>'?i£BB'C* 
* 2 V cctcft^ « & 4£9tca r * d . -eoattttgifr 

ft < 0 V 4 + VccgW0>ttA&fk&4t>liO V i - V cc 

«w«o«fl@fcft> »c*r iUBftsa-ric 4^-cflf 

[0035] C m 2 VgmM ) ±i# l> fcM 1 ®#Jft© 

area, wt? «k< (n - i) h^-* 
9 0©2«?©KifA < Bo-en-entcaiRWttEiiiiary* 
t a t *i* b oatcasKntcatftpr £ ct *> tc t, -c <> j: 

[0036] 03 it, » 2 ©aOHES©^ V * * 7 > 7 
0 SWiiK Efi»Q^- * ^: 5 cc u fc it, c-C'*> 
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*> ^5 0 a P9€>S h 9 ^ & 2 - 5 8 1 4r>v> 

K*-c^42~48 a>-c-nen<^>^^^Mt ,r t* 

[0037] ±^CfcPCM- P VMSSft*2 

tc. K^^-'V4 2, !^>^A£5 2#ir5<r>;W? ? 
>^©tc, K7-Y^'4 4. h 5 6^6© 

A^^fy f^gtC, A >< 4 6 . h 7 ir 5 4 

[0038] *f*ffijtcji. -isor^ f ^ 3 4 tc^ 

nfe '<4 2c>ai^5a^ n ^ > » & 2 
{-'- h-tc^^nri^iittc, ffe^o!>r> Ky- 1- 

3 6 VH&m$tltc K 5- -Y^4 4 OBb/5*ss^i 1 

*5 64>*'-*h«:&tltSiVCl*6 0 CC'fe*, l?#b'y 

ha. ©fiitcir.i;r, »*I9 0«>— ^oc^ak^^ 

n^c 2 O<0 t7>^i;5£, 5 6©t »t r n*>-^7<D* 

r-*>*>X$?5 4<Z>*'- hi^^$n*C^-S«!:ifotC, 
T?^f ? I a 5t3 2 tTJSlEU fcb'? h 
r - if^AA 5 t\Z> K ? 4 8 flttti^ag^ h > i> 
X^58fl>^- htc8?$s3:frCV-&. CO>tC#>. J?^t' 
?ha, CDtf (CIS C-C . 9 0 ®fife*<^+ B Ktftt 
S tifc 2 ^Cr> h -9 > *>JS. 5 4 . 5 8 <Ci 'Tn*-t© 

JUT>71 0aS^l»-5>Citcj:^ C. SM9 0=&iEIft 
'$'-S<l:^tcC/Ct.J:t,- < , 
30 [ 0 0 3 9 ] S JiifeCfcS^tem^Ti*, * -f ? f- 
>^5 0, 5 OartOh^VS^af 5 6, 5 8<5-ctt 

■etaKft^g&ftsiE {-Vcc> 3wa)iasn*«^ic-Pii 
■ciHpt/fc^. c<j?»^ffgJE*eni!aT.2>f^ i 5tc, 

Ctl^OhT'^^X^S 6. 5 8W*n-en'S:T-Xig 

U X 95 ■> Y ( G N D > i^fucm^-r %> X "> 
tcu-c^J;^. co>mari£iZ y «SS@8Stcj:-ciE©i(( 
Vmm ( + Vcc) <t>*&^ *fcW'CJ:t-'&«!>. Si® 

hies® =2.* h ^>^iii^c<t^r-#.s 0 

[ 0 0 4 0 ] C^3 GgdKI&ft) 04 1*, ^3 ©UteSJ 

40 ^oC'^v^.'i-r^vco^^.TRTia-c**. @4«^^ 

fe^^^-'L-T^^l 0 bi*. ©^9 0^Afcr-^3S(r>J: 

^ <<: pastes mvm&ic cvntsQ 0 -S. 

1 {<: ^ 1/ fc 7 f i'' ^ )l> 7 > "f 1 0 tCJt's-t , ^J#s<J«HI^5 3 
0 i K 5- '14 6, 4 8 Cf£tCSE££»l]ai&! 6 0 £j8*B 

[004 1 ] S^*(fiSlSP6 0 I*, .Hi§9 0 C9SS*|s«:fi>T 
^oo s > ^•cfil^<5<<: sflaif -S> i> <DV£> 0 . 2 -^tf> 
{f^^te^56 2. 6 4, T>K^'-h6 6, 2~?<D*7 
50 h 6 8 . 7 OSr^-Cm.^^n-CC^o -^©il^ 



(3) 

#fiES|I6 2 it. IflitiislKSISP 3 0 ©7 > K h 3 4 

C©7> h" h 3 4 t*^*, ^*ha, CC-f^fc*^ 

r^^l 0 bKA^^n^ci*) tc. fr^fc'? h- a. & 
Rfc< < n - 1 ) jtOft&lC&Otcr * -r * 

2 a> *. $ ft & <rei£. c ©x.'b* a - >i> 

[ 0 0 4 2] fi6#0XreM£tf6 4 tit. 9J##JiWS|i3 0 

rtor> rt-'- h 3 e^a^sft-s^^xe^cDo- 

U^jWB^ttftttf C<07> YY- h 3 6 
flH»e?» h a. C&flfc5* " 1 " ©i* (mi*, fl©rs> 
^A^-^tf^I^ATO^l 0 btcA^SftfctS) 
K. tW-tf?fha. £K£< <n-l> t^f->©rt 

*fc». «^«**6 4 a»6iiwjsft e©>< 

ttte. ±&L,ft.£$iC, fl#*9*&6 2, 6 4©*ne 

ft**. *jj tMt<**m ^©im*sft*'*ttff*fT 

[0043] 7>K^-h8602 ^©AAWWCl*. 
±i* Ufc 2 -XDflWWfc* 6 2.64 G*MM>W} 
fi^asA^SftCl**. 4ft:, 2-?©*7*-'- h 68, 

7 o ©enentc©— #© A^sg^t*. r > k v 

6 6€-S>3ia#^jltC\^SftT:«,^ 0 — tfOshT*' 
- h 6 8 M&jVXMtfrtClt* Mtsfa, *©t 30 
©#! AO 3 ft't 0 , «fcfr©* T h 7 0 ©ffc#©A 
ff*t?? ha. ©(*«:<<:/"-* 3 2T?K 
tKUfctf? h7 f -*a»A2J3*vct»*. -t©t7^'- 

r y- h 7 o 6 $ ft K*^«48«:*n 

■eft Aj>3$4TC 

[0044] ±&l/fcS$*#Sna56 OjMST 1 CDfflft* 

>y i o i) ©safi*HSi**T * > ^-cfc o . «m 

#liWS|i3 0 fc <fc CFSH&Mtftt 6 0 *> 6 ffi A Sft 40 
^©jftEiKatStVCl**. 05 <A>tttyWMN&3 0 
f*3©7> Ki-'- h 3 4*>6W;^£ft£' , <^;*.ff^©?6^ 

as ft* h 9 :> t>* * 5 2 ©iWpyaB n & 

{ B ) ti$>#§«iilia&3 0 ft©7 > Y¥- h 3 6 d>*>ffl A 
$ ft £ .> * .'U *ft #©?£«4<* «fc V C ©-• OlMS^lC too r 
K*.f'<4 4K<fc^T!lES?)3ft& h9>S>.**5 4©Sfr 
fMKS&jnf. 05 (C> **2tt*il»«6 0rt©r> 

rr- h 6 6*>6ffiASft-s/ou^fi^<3o?e^^f. 

05 (D> ttfHffc'? ha. fi>flt«'/W<-^ 3 2 T'g 50 
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isL/ft:e#C)j6ffJ4*-r. @5 (B> «— ■&<D3fT^- 
h 6 8 ^ ^> ffl /3i* ft &&^<£>&5?fc £ C <7>ff -^iCfS C 
r 6KJ:-?i:^3ft*h7>i>A»56© 
IWPttflS<r*T. 85 <F> \m^^-? ha„ 
(S-T-Sffi^ W»<-*3 2G>A#fa#> OjS^S* 
TT. 05 (G> i**fe#«M-7i'W7 O^^tS^Sft^ 
g^CSS^fc <fc J * C J& O rK*^M48KJ:-? 

$ ft^> h ? > V A Jr 5 8 «MW5tt»**T. 
[ 0 0 4 5 ] g©f£»^r^j^3jifc«^<2a 

ha. 354-0" ©«■&> *s^*ft/ctfr&©fiif¥im 

^. 05 (A> Ma 5 <G) ©en-eft©B5*ai^tc* 

[0046] gtitffVCit. r«S*}l>7 >7 1 0 b KiE© 
^^.'Ur-^^AASft'Si. fifft^a. ?:^< 

{ n - 1 > fc' t t-7-*<Dft®K.St&tc7*-f- <tt«r 
Wt*.'«^Alf3!ii K9 Y -'<4 2 tCA.^J$ft (05 

(A> ) . C©-'t.'l'Xe^{CJC60t:h9>^>5 2tC 
J;5x-f?f> J^fpwtf toft*. S /c, * r y- h 7 
0 ©— *©A*<9h7-«: l*-' x -C I-"* 4 ^©il^AA 3ft* 
?c*!> (05 { D > > . C©*7*-'- h 7 O^^k^W U 
^©■is^iH/53ft (05 (G) > . Y?<<''<4 8K. 
ct ^-C§EI*$ft h v I'V* * 5 8 
JCtt*. l/fc#s->T\ MI9 0tt, iffi- : FBfiiJic.ft©gfci'? 

be <-vcc> i>miia^mtti>ic. tg&-Amtz><A, 

X<m^<F»^4\s^V>'? ■< 5 > ^(Cpift|t/-CiE©^tf?S 
JE < + Vcc) 39JeittllSft4. 
[0047] tC-Sf, *XM£tt© rt> *47>71 
0 b'Cit, Utt 9 0 ©^r Afld(CiE©B!lfl^E#ElttO 3 
ft-C«.i&^8S0. «Al«05 (A) ©«9BBI>, d. f tC 

^Jt-ur+ry- h e 8©di^e^^-v i^*k«4 

fc*?> (05 (E> > , C©*-i5>y*CK9^' , <4 6tC 
J:->-CF5>t>^*5 6*tal">ttaw:6ttiSft*. C© 
fe«?>. «tt9 6©tt?-A. B*CS(4S+2Vcc©lBS!^ 
JE^EPtti $te>*<< $.^y*W< HSISJi*, 2 -5© h 5 > 

^X>5 6. &8*»4<>«:ai*>tieaiKa:-?r, ft#S9 0 

©*es+A, B^4*>tCiai«Ci©Sj(R9-Y>Cc4f|»3ft.& 

WKKtt*. l^-,t. E©SMlPSE*:enttrf -Sfcifr 

tc h ^>s>^> 5 2 *r*>=lv7*|»l,fci #tcft^9 0 

o b©a^©^«:ti;-ss*r^*f *c4*«m 

[ 0 0 4 8] «©5 c ^»^y~»^A^gftft:«i&©tt 

£E 

(l?^t:?ha. ' I' ©»£> ^A^3ft"c*8^© 
IM¥imA<, 05 <A> -05 (G) ©-t-ft-Cft©*^ 
SB^KjiTSftCi^o 

[0049] AftfttCi*. ft>>*7^ 1 0 b«fi© 
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{ n - I > t- -7 ~"!?<Dftgic fetter *.-f~ <it& 
WT £ t OU Aff K ; < 4 4 CC A £ 3 n < B 5 
<B> ) . C®' , ^Xg#tCIfc(>Th?>^X*5 4tC 

j: * * ? * > ytbrzmiiotiZo a/c, *ry-^6 

fc*> <05 <F> ) , C©tT'/-h68*^WU 
^C-g^di/JSn (05 <E> > . K?^^4 6tC 

Sl± < - V cc) #eoJj|]3*l* 4 4 . MHT-BflfK'M/ 

[ o o 5 o ] ttawatcf^Ar^T' i o b-c-t*, 

a* 9 0 Bflj(£iE<DSlfP«E^attll 2 tVZ K »ft I » 
H8J8J. 09*1*05 (B> OffiBti. nUCttftlT* 

<G>>, C©*-f 5>^CK9<f;<48(i:J:->*Ct-5 

9 0 ett? A . B (CSfeM + 2 V cc©lB&SBE#SB1*D $ 

6. &8/i«4i«:5f->t^SK:tt-?T. AttGO&i*?- 
A. B#4fcKma<^fl^4>Kimsnft:tt&fC 
l/fejWo-C, jE©&flFSS&Epft]T <&fc«!>K h 9 
>i>*$5 4 £=t>:*7§fliWl,fc4*{<:fi»9 OKJfc£ 
T *i&a«ft£fcfl|T«C 4*1?*. * s 5>**T>:7 p 1 

0 i>o[>ja>3«#{c*o*S*»*r*c43!>i?Ite«:ft 

[005 1] &*, -HSi/fctamrtt. ^2^**7 >^ 

1 0 blc:E*4t»t;fcfi©^ J *.'U-r-»#A;ft3*lfctS 

5>^a*5 6. 5 8*£4>tC:t>fftlfCte&*:a!> > C 
«r>4 *(Cg«9 0 IC iK&fll4n!liS&£ l/*Cl» I* C 
<We®SA*iMti $ !H2ilM©5*l**T * C 4 

[ 0 0 5 2] £ ft:, _hj* t/ fc^fe^©?'!' $Ar7>-7 
1 0 bit, £*l8(Cl*0 1 tCml/fcrt** .'l>T>y 1 0 

0*5 teg] 3£tU/ fc 7^ * .'U 7 > rf 1 0 a (CSI$*# 
■W6 0*iflAnT&C4K:«fc»). ta^Jli^S**^* 

rsj^ei/ciJi*. fit-, cow&wt, SRgfttai 

> <4 4 ©EiJSK if AT * 4 4 <> <C , ffc;*©:* TV- V 7 
0 « K 9 4 ' <4 2 ©mJSK If AT C ©*S 

[ 0 0 5 3] (£4 ©fttM&ft) @6i* % 3S4©£ifeS? 
JS©y*>£ .'1/7 ^©JtSt^ST 0 6 K^l/ 

fc^^.'ur^^i o ci*. Att9oee?-B£Jttii' 
rtt^Affow&KfcHfrrafcfiniJiiT* <fc ^ tc otciov 
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* 9 . t/> ifs\rX.> V ■ Is * 7VI/0SS 4 1*3 *ir I * 

[ 0 0 5 4 ] II 6 KaCtlFMKSmDfV* >\>7 >7 1 
Oct*, PCM-PWM*JMB2 0. <Rtf*H88V3 0 
a. P5^.'<4 2, 44. X^ 7 ^^50a. 

^itwi8 o *S/^"c*toE3*m»*. 0 itc^tfe-r 
y**r >-7 i o 4#a©fft«tc^»TiiHi>ff#>5sfl- 

[ 0 0 5 5 ] WtttHH* 3 0 a it. PCM-P WMXft 

io fiB2 0Ji>^ffi^sn&/^^e#j»A/Jsnr*s9, # 

K? ><4 2,4 4 tttOllA*. C<?>^Mb«]S1^ 

3 o at*. 01 <<:mofctAii#Jgn&53 o t&-&&vcm c 

^sg^Wl/TTiSO, *3aH»«'Cl*K9-/^V4 6. 4 8 

[0056] ^ ■< v *>fH5 0 a4*. 2^<D 
X»5 2. 5 6 &£>t/'C$(ft3ft'C<r»&. — *©h9> 
S>« * 5 2 it. iE«>IM?«S { ■•■ Vcc) &S1S9 00^ 
20 *AtCj«RB^HMlllT*^^9*->i^8ff«r?f5. S 
fc. lMr«>l-9>t>^^&6lt, H<E>Mf?SE (-Vc 
c) «Aff9 0Ott?AUBMnKaijb|IT'SX^?^> 

[ 0 0 5 7] S^Ha$8 0 It. ftfl9 0 ctXt-T-A * 

ry- h 8 2. K7-i.'V84, h9^i'^*86^/^ 
rf«$Ht(,>i, ^7y-K8 2i*. ^#$fliMSP3 0 
api®2'?<D7>r > /-h34. 3 6©aA*4felca 
-U^.'U0>4#ii:. > W U-^0?e^41iyjT*. K9 -Y 
30 -'<8 4{t, C©->r*'-h 8 2<Djay!}|S^K:iSl; Ch 9 
>i>X*8 6f:|6a!rr*. h9>VX>8 6lt. ft#9 
OCDigHf-A ^iMiRffiJtC^ia-r^. CO h 9 * 8 6 
ii. /ry- h 8 2©S/i^W l^A-© 4 fttC K? <f 
.'<8 4 0Cj:--C+>1^CBflSa3n. .ti$9 O^A 

[ 0 0 5 8 ] ± aS 1/ P C M - P WMKfett 2 0 #48HI 

miC. P9Y^42. r-91/^X*5 2*Sf9<Z>^^^ 

40 OOC'^-i' *>i^#KtC. SK^M8l8»8 03ami3«[>S 

ttiSttP^KKr-enenfttitT 

[ 0 0 5 9] .'1-7 1 0 ct*C© 

WZ)l>T>-?l 0 cCCiEO^**^-* (li^fc'i- 
h a. # "0" ©It) *sA*3n*4, We ? h a 
. ?:^< (n- 1 > b'? hf r -^(J>^CCiE(./fc^^- 
y" v Jt*HT*^<^^tt^*H?J»W9J#3 0 a fiHDT > 
Y'/- YZA H>h K 5> -f/'<4 2 KA/JStt, CC'^.'UX 
50 (f ^^lEl'/T h 9 >t>X * 5 2 tc J: 4 ^-V v ^> ^fiftfT 
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miiytxz,. c <o <t * . ffi#a> r =? > ^ 5 a $ 5 6 7 
itm± (+vcc> ^jg^fcentti^n-s. 

[0060] tC*>X\ X-mefc&D f*J $47>7 ! 

8 6#*>^K*(Kai;*ft&. COtcft, SW9 0O2 
•X¥fA, B#l5K'^{£{<:ft-,r. MM9 0<£*^A 

l> £ S^BfriT* C ± ft -5 , 

[ o oei] m.<D'T 2±± tr. H 3ftfc*a£<p& 
it 

m&ic, ri>z>vT>-?~ i o c ic-m<ori>5 >ir- $ 
<fr*ffc'? ha, # *r OD«Mr> ^A^sn^i, # 
£|£< (n-l> b' h y-£tf>F^f<:iS 

it. ft^g&^E {-Vcc> JtfigiRlflKEpaBSnS. 
[ 0 0 6 2] ^> AT ^ 1 0 c "CI*, 

©8 9 0 A tCfi^ff SEA^iS $ 4rCVft I >Sl 

isa^i*, ^^sai^so^h^^^xisrss^*^ 

fl>g&(^E«ris^<;cepf!a-r^S!Stc.ft^9 o tcstr* 
mmmiM, m?§9o<Pftsifcc^3ft&ctft<B*s 

^Bfcarr -5 c i a* Bj&tc * 
[0063] ft * , ±i£ b ytga^ r-«* . * * 7 > ^ 

art a*, tdfi. 0 u-< .'u^m^A^ 3 nfc*^«: <> v 

?>i>A£8 6*:t>1£ s Jtfft&fc». C<Di*<CSi» 

[ 0 0 6 4] Sfci, -^ffgyfi'SSW-T'i'if.'l'r >^ 1 0 c 

.'UT>7'1 0^£HK'>T&9, X^y^>y^?:T^ 40 
iCi^PlffetCft*. ^ftfcfc, -7'-*AVv.^5tl-6 1 

.1 > b"? HC^o-C^^fl^g^lS (2""' - 1 > tc 

f s. *wr— y-V7'»j>^cr>^^mif f s 
Xffix (2- 1 - !) ift«3, ^<£^i>£.'l>7>:7K: 



4*182 0 0 1-29 2 04 0 
IS 

[ o 0 6 5] ft*s, *Ancs±£adii)gaticig£3n& 

[0066] 

l&WoQim) JdSbfe^^cc, *sB^j:ncs:. f?Ht 

* 0Jgg*itt4£9<c ft 0 . ^^oc-ffe^i 

icfflfflSinx^Ztcib. «h-en^^«itptc£^ftgg 
&£Etc#fc£T&&s?asft<, cwigS!)@E^s?i«&a 
^jfc-T 4 i i t> (<: . x ^ ? ? > ?mm.<D-&&\t<rM mc 

ft* C <t -«:Pi5Jfc-r* C i^BJfe^ft 

[B8K>er»ft^] 

[@2 ] n i ic^i,krt>n)U7>^<o&tn^^f 

[ @ 3 ] H 2 ®*«fe^^«Z> # T >7-<J?^iB£?:mT 

[ 13 4 ] B 3 <Z>ftfc*att) * -'U 7 > .^T 

[05 ] m4l£*OfcFV2)l7>*<Dftomii®%:tt 

[06 ] ^4©^Jg©!g<C;'^^.'lT> 1 7-<r>^g£?:*r 

[07 ] St^-^^.'l.7>7<r>^S&^mt' @C*&. 
[ 0 8 ] m 7 tC 5< I, tc ~7V H !l 7 > 7<Dti>mit® tt? 
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